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(54) OPTICAL TRANSMISSION SYSTEM AND OPTICAL TRANSMITTER USED FOR THE SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve transmission quality by 
reducing distortion due to rippling group delay deviation of a 
signal transmitted from a transmitter to a receiver. 
SOLUTION: A level varying unit 2a is included which can vary 
the level of a frequency-multiplexed multichannel signal to an 
FM modulator 2b when imposing FM modulation on the 
frequency-multiplexed multichannel signal together and optically 
transmitting it and when the number of the channels is small, 
the FM signal band is increased by increasing the input level of 
the multichannel signal to the FM modulator 2b by the level 
varying unit 2a to reduce group delay distortion due to rippling 
group delay deviation at the time of transmission from the 
transmitter 2 to the receiver 4. 
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{57) 

raw affl»a*^b»«»ai=»fi-r*«^«) y v 
-timmmwmmzmm urn tx^mmi 




(2) 



[Win Ati£h%m } &m®mib$ih,tc$f?* 

;i*#i=»^i*r*m**aft**aittBBfc. 

ttBBBBBKttBetSttt-* t $a«NB£««fi. 
BSB&l=jBH4-«S£«lttU tt«B£**:/:M<B^ 

LTBB«t^ab*-jei=ft*j:5i=**«#i/*ji« 

[ff*«2] tra$*Y**fl»*-ftLTFMBH 

r «HgBH*«ettea*ttBi::Ri7«£*i::* 

BBOtttttBlbU BG ft «* *ttB*<5i*?»l:: <fc 

yBB«Mt«i=«i&*-*BH:\ tttefttt4£ft«£& 
tr» s^fctsia fm cntt f mbm* 

A e 20 
BLft#&BSN-4^»J«»i: 1 BB© 

f a, 

[»*B5] BBBBSBl::* BBFMKHfi*«>« 
tttt€Btt? «*JMIftli««£ttff*4l 1 ffittro&e 30 

**U »ffi»«Bftl::. ir£ft(SSft!=£«-r«2:* 
fFta^fflSa, »Bi8*BI=i3lt*y 
y7>tt0>8BB«*£JBHrftS«fli«U Mft^S 

i=ne» * * :/*;Mi*©*+ >**ftaitttic£ ct 
awe^o i/***b» LrBBBBw-Btft* * 

fllitftJMUfeft. 40 

-ft t t f m kb? 4-«Kfl¥B£Kit*R£B e e 

G«>3^ai/X*AfcBl»**BBBB. 

b l * # & a*** rT«*» & £#fciS$« 8 eiEO 

[■*qio] BBB*i"<A'MS¥«l*. bc*?* 
*;i«©***;i.ftl=B^i*T#»*BBB*-v** 

B*©A*u***B«+*;:&ftBJMieBB<D*e so 



[H*® 1 0 J BR&ff&BICs BG F M£ftft«a> 
B*ft*ttttl?«ttttffttU««*£n*a6GB®% 

[BBOftM&RB] 

[000 1] 

***^ME#tHRLTFM»HLT*e2hr**S 

-6. 

[0002] 

Tl»*. 01 01*. C»«fc3fttS*<nj¥;fejSvXTA<D 
ftB***7n?*BT!fc*. BBI=fet»-C3ltSa6^x 
TrA5 0i*. BBBB5 1***7 7-f/<BB OMg«# 
B) 5 2?^Lt g<g»« 5 3 left* L T fllfiS-T S . 

[0003] BBsae m®»8>mit$tik§,? 
+*jum*\z* y B»£ff#«-ft lt f mbm? 4- 

ftFMGBft5 4fc, B&*.fcFM*««*|::J:oT« 

e*ff>BB<DiRB££tt$-ti-«*BBB6 

**:»«bb 5 31*. &m$titzmm£ftig 
*»f4*BSS5 6. fmbhb^sfmbbltb. 
»»*Bfc*:h.fc*^**;MS#*tB*-*-s fm« 

$htt$>?**Mm\t-tisLXFM$.m*Xs #&5h, 

*:FMBfl£#li%Bnff 5 5f;:*;(.&*ltt*fta>a& 
BBB*BltU 3fc7 r 5 2 *«T€tal^*L 
4. Sffi«B5 3!C«i3l?*Ufc3%fl|^f4s 6 
f=*yjft«JE»$K ff&4lfcFM£Hft#£FMttn 
SS5 7-eFMttPt*CtlC«fcy, BBtt*Bft$*lfe 

[0 0 0 5] C©«©*e»5/XTAI=«l*4«BftB 
KW4, 8-2 747 1 4«tttt 

mm) izm*$K{> mm*, zmmmmmx 

i*v ftttBH£fc.fc£fftt0««[B#*BBft*ft$*i 
fcB»«#lwGftr * C fc l= J: y . #^>*;k?>«<| 

ft»ft*3ifI«IS:Jittt&C 
[0006] 

[»W^j»*L*3tf«»ffl] LfrLft*<&» CfeSEfC 
t>-&3t2H8»BT?!4. B«BB*&*7:r-f /<BB«« 

T««BBi=a«-r w=H3i=*r*aft«« 

BlcBLTBBttfcBfc-*-* y v ^ttOBBBBBAt 

cojc3ftBiiB«B^i:«ii«i=i4. mm 

ttBI=AAd*i«MBB#B«sd;4ife»r-v*iL«^ 
* * *;u»*«*ft < ft y , -SUFMii^HfeFM 



(3) 



#182001-197004 



tmat mo y ? ^mmmmmmizBm Lr**-r 

[0 00 7 J #«8J?©S«3!* S *ll£if$llll!cA#£*t* 

HBft *B4b * ttfe * f * *;MI#©t v */HRft<'>ft 
i=5*«f *«#© y v ?JM*»aBBBicjBB*-*s* 

aBKBSWJW-iCifcfc*. 
[0008] 

[MB«ra+4fc»«D¥S] *«?s«»tffis<>xfA 
H\ A**fc*B»ft#Bte*i|xfc£***;Hf#i:Ufc 

^r#ra<i*a{a-t42Hgaa^ «ft^s&^^s 

£fe«*tt*WI^£*R$gTSffi*:tl4»l£-B 

ca&asBi::, &sbbb*», sBBBciftB*- 
&IW4 t zaMa&^mctmz y * ?;n*«>»a 

>*;Hto**=B! transa*© u*^* if® trii 

a****«-*lift * * 5 tz t * «# UXflJUWR* 
*rr**©-<?*4. c 5 «;:i:i::j:y, & 

<W>***;i*#*ft<» HSFMBBaF*lfcFMB# 

y © u***«# u* *ns?*i= * y «*-r * 

£3Sa8f *citl=*y» FM<8^©35«iig£ffl;*LT 

& ®<a«ai=^«-f 4«#© y -> 

BflftCttH t * g# *«»+ *CtA<Tf**. 
[0009] *H^<D3%esl>>X-fAiS, ****** 

tf-iLtF M^^t * -££H¥«£&Bitw=tt 

)t*t*rc. HSFM*BLTff&*lfcFMBBB*= 
*yR^aa&<Dtta«£1bU 

i=*y»«iwi=fia-r *»i=, *b#**b**lt 

Bi=»it* c«>j:3i=iimw-*c£icj: 
y. &ffittfl*&ft&BB-*8-c»taBHt«*aa 

**»l=. &3BBBI:: A* $*i«Rttft*Blt * ftfc 
** * */Uft#®?* * JUftfitjOft < % ~SFM^P$ 
*tfcFM«*a>#««36«**t-*li*-Ct» ***** 
WAD 1 "Kfcfc y 0 U**jWt*S tic* y % F 

r *«*«> u *y ?/ntsBBB»i=SB* 42<^£$ * 

fttf&Bffi&B*6^i9W$tt?SttSBf::B#*£ 
ffi-ffccitfT!**. 

[0 0 10] *fi©SSSvXfA!t «#U**H 
***>*/MI#£i|«t *««!§£:, d© 

wig l ft *< & »s? « bxb 1 & t 

©t?&4, C®J:5l=fll*r*CA:l=«ty» ia&BBBfr 



«BBI=A;&*ft*ffla»£BteSftfc****/!H» 
©****»]&<#ft<, HfFMBB**tfcFMB*® 
W»tM§ti iBfcfc 

y © u^u*JWw«aj*i=*^^T**s* § c 1 1= 

J:y» FM{R«a>*«««tt*L-Ci£«SirS^&»IS 

Bi=»flhr 4fi#® y v 7*tti*SBBfti=£B-f *s 
^*fts*-r*ct*t-c#*. 

[00 11] **w«DJttfiJS^^^i»tt» «#u**H 

io T?*9 i Y*;Hi-^©AAU'<iu*RriEt*%©'efc*, 
c© < fc5ic««l-*cii;<fey. Bff&B*&3MSBB 
*BT»«Bfli=tt**aBi-4Bi=* mmmtzA 

***i*fla«*»fc*fcfc*****«4W>**** 
»<'j>ft<s HgFMBn2*.feFMB*a*J*B«tM 

&fc y A* U**S 3TB* SctScJ; 

y. f MB*©B*tt«tt* l tbbks* & S(s£fi 
i=aMt-r 4fl#© y v ?*iti»BBB£i::SBr *b* 

©-efc4. c©*5f=«Be-r*cii=«fcy. aunt*** 
bjitea»*«r»ei6Bi=«**aiBTr4Bi=. 

©****»*<'>ft < , -is f MjgtB^^fc f Mfi^ro 
»J*Ml*<*'J>t4«^-c ; b. ****;H8#©i«*fc 
y fc*>Mt4n#©A* ukju t wicr 4 1 *© f Mggii 

4S*©»*«*fcfcU LT fm««©»«*^^4c: 

1 1= * y , aHBKB^ & BBSBi=aBt*ff*a> y ^ 

30 ^HS»BB««t=i8iat4S^*««r4wtA<T?* 
4» 

[oo 1 33 *je«©3fcistffirsait. Aa;**i4js3&» 
B^anir4iS<i«K^*L, ffifa^msisic, mmm 

#©JtfSS*Klcfel+4 y v ^Utt(0»BiEffBl=eB 
t4M^fiil$fjL, a«KBl=^^Y^**B*©*Y> 

*;i/»©ia*ic^ i: t»««#© b^^^as l tbb 
mmm^-'&iztji & * a (=+*«* u^nsiMf « 
4c ^fc*©tfa* 0 C0«feai=«*-r4ctic e ky. 

ffittBI=Aft«fc«BBft*Bft*4ife*?**jlHR* 

©^V*;U»/!l<'>ft<, -ffiFMBB**lfcFM«^© 
«««*<«'>-r4IBl=fel»Tt» *^Y*>U«^© 1 « 

ftfc y © uK/u^e-^ l/^^ibb^bic * y «*-r* * 
aplLt:, FM«#©#*«tit^Lrai88aA^ 

SMUtBl=a«f 4^1*© y v ^tt«BSBSI=j&B 

If *«>aiB*r 4 c 1 * 4 . 
[0 0 14] ^BWOftiSlttSEBtt. 3ifl«Kic. 
50 Y*JHi««-BLrFMBBt«BH^Bftfilt«% 



(4) 



^^2001-197004 



««l::A**fc*«»a*Bfc*ftfci^**;Ht# -J^r*«*ti8«r*. K1i«fi4l4, Sfl=lfi2*v 
yttL/^HWftfcStrC. FMWffl»«|t«*LX [0G2G] ytfg$gg2f±. (tt^UKA, 

»«SB^&fi«sw=aHii-«a«<o>jy^iuttffa n**s> 2a, FM*nv2b&u^K*«2o*& 

<oa»ft*ffi#«>iSitt*+4ci4»-e*4. &B?ftfc*aa«8B. »fiKB*tf*:7T 
[0 0 15] *x««>ft;£is%Bi*. 10 sicfcfta u 9^i«a>«aK{isi=ea-r«s«fli«i 

m» zo}&?izffi!%t *c*i=*y, mmm.frz>% rcrs. fmkr«2 bii. u*si<«>BME$*ifeAifcft 

^R*e?»uiBr=«#«:aflrr«»i::. *Bft*fcfc*^*:M«*HBLTFMB*r4. 

Bl=A*i;ft*Ba»*Btt*fcfc*^V*/ME*©* %ftM«2efi< OT«t-fiFMjfflLT#6*lfeF 

HSFMBWSifcfcFMflMfcD** M£M*[cJ:ye4&0ttft0ftS*Xib (9ME* 

U^^*«*S<DttJ^iC»^l>ri8A$^-5 C tlC* {002 1] aill*!*, &§gg§|4 a&tf FMftH 

y, f mb#® **ft**x l xstmmm* * mm® 94b^mnttt. asHssua-ei*. 

[ooi8] ^m^mimmit, imyovmm^ «tt»*i<b*ftfc**+*AHB#*«ife*-4. 

Si*. **+*;Mg*©***;i*ICaWl*T*»-C* [002 21 &Sc x *e»*XxA1 lefcttSttftfcO 

^■v*;Mg#oA*u^*Rr*-r cro LNTBtwts. a«KB2icA***.fcjaa»#sib* 

i^icDirt^cfcici.y, £tt&Bft'&%e>£ft£4i ht^j-^^Mma. u"WWW2.i=j:y fmss 

T SHS£Klc«# sag* £ Rlc. *&«ilS«fcA** «» 2 b ^©A^3 U*yi<£ffl»f S. C<Z5l^/HJ)t» 

-ft F M«M F Mflr*0>ff ttflfttft** »2bfc*yHBUTFMBB-f4. fbilfcFM-S 

m&x&. y 1 mt-. *mG&\mmjm z o 

yic^lt*«#CDA^U^U*BI*r*CtlC*y. F 30 LT*77^/<fiiH»3*frLTjfefiaW-*. j 

kLx&®mm>t>mmmzm® 4tztemzHtzat®*nt. *««s4aicj:y# 

5 'J v 7JH*ftSKBSI::&H-*-«S*e*« ?^TFM-«SSMt^l5«„ B&fcfcF* 

l=1S*MFtf*;:i:tfTf**. ilflt F M«MS 4 b IC«fc y FMttSS^F ^1 

[0017] *#w«>3fcara8aii, »«*aic. fm it*:hfc****;uB*w*ife*ih.*. 

[0023] iM±©J;5J: 

£B2rcA*£;h«nttft*Bft:*fcfe*?**;Hi4 

BI=A**:K.*«B«*fifc*;lifc****/i>«*<D* »*ttMM>l,fc«.#T;*, U^uwMte a ic<fc y » 

**A**«'>fc<. -fiFM«MJ *tfc F MM©»« 1 »fcfcy«>U«A>*ii*U FMM 

j3ff*ff*fl>AA £ £<DFMfc8)«^ 4T7©FM«^fe2l88±«>y 7 ^ 

fflisfii «w l x f M«*<o#j«e*&Af * c t ?- **a* hum- 

* y, £BBB*&BBSBttm-«B#ay [oo 2 4j mzit. *«a<D£tt0Btti icfcit&* 

[0 0 1 83 ic^tfc=fee>£:jl 
T. HI$#ILft)il<&ISWt4. [0O2 5] *»»<S-CI*. U*^BS2«<D«fcL 

[0019] am. &mmommt®mm 1 scmsfli TiM»2»i aira*?'?-? 1 *-* (rtkbsb) 2 

J**jR+:7ny*B-Cfc*. HHI=fet*Tjfcfiu!l?>*T- a! 1= J: Wi2al 14, atH«2fcA 

All*. a«*B2A<*7r-</<«»3 (MtfiiS^R) SO ******>:M>«**ilMM-ft. TO7vfM 




#112091-197004 



2a2 (*. |B2al tf>»«ffl*«WSLttA<&«* 

f *o 

[0 0 2 0] ftatftg«4?CA££>Hfcf^*;MI# 
It. i!M2 8 ! JkWKTVT*-* Zai 

[0 0 2 7] W±l=J:y» ftBSH^frfaft^-f/W 
*3ft*T3MI«B4l=«*tiStflM- ^PgJC, iSflSa 10 

2i;:A;ij*fc*Ba»#Bfc**ifc****MlBfl>* 

Y*MM<'>» < , -ft F MgTO ftfc F M<3#<D$i$ 

«*«*'>r«»*-et, *iWHW::j:y**+*juB# 

© 1 SUMt y l= J8lt***(3!>AA U*;i>ft**f*:: i: 

*«-e*4. c:3h.r=*y. f MB40>**«*tt* ltss 
Asa a amasses 4 izmmt %m$t<n y ? ?jut» 

[0 0 2 8] b*JUW*» 1 icj: y 

u*ju*SW Lrfi*ffi*r 4 c * i-oivtMJIK 

Bftf*. FMBB«2b*m**i>XTA* 20 

l*» FM£R*2b^FMBH94b®#B£ttf=jBB 

BB3«£«>8BgBBlUBHt-«l¥S££* «s§ 
fcfl-tt*:: ZfflSfcSBBBBtt. & 

«BXftl=ttLTBlirc*?»aB4tn&ttl=ft<t;*-« 
y v ^M4©»aB«3S«3tBt- « c £ *<* < * « , 
[0029] CH9*3&BB*<5fet*i:t, S340^ 

i*, #tft»s*A t y * ^/uitoo»ji«jis*icjgEg-r « 

*Bli. **^U»#'>&l*K fc«LM*-ttfcfeiJa 
FM$l«<»^SA?/j» 

a***** <s«. *::-<?, Hifc^-fji 

«8B 2 ^» F Mfl*« ? -v *;H8t*<'>& iMfr&Ktt, 

[oo3o] a 5!*, &§&w<!>mm<nMm2izmm 

afiBS/XTA 1 Att, Sffi©#tl 1 U© b*/UEJ*B 



[0031] *«|«ai2 d I*. FMtiifOlS 
*>0>T?fc$, C©J:af=#J«-r*Cfc|=J: 

y. ss«i*2»&%7r'f/<iui3«rtfrstt3m4 

lc«*ft£«*-*»lc, ^l«S2fcA**^5fflai 
ft F MKn**lfc F M*^<D«««A<S«'>-r4*^tf 

y, %«sB2^&ftotitfB4(=»ffi-#-«tt4«i^^ 

7Mil¥iBB1IB l=BBT 4 B» ft BB* * C i * 

[0032] «t» jteas*>xf-Ai A«»fti=oL»T: 

9?*tt8aBB£i2. FyfffflMSA, Bt*y 
£<E*-42*a>*&»i=Mtt-*-4BBBB£®tf»c. 

B£+4a*#B«-:£u:*4. -tec. 

R2i=Art*sfcfcB«B*aib*Hfc**r*jHi* 
it. u*JWK8 2 a(::j:y BBBBttB 2 d*&©M 

«B#l=»l*T FMfc^0>#«fflA, Btf-BU:*** 

*JUB*li. FMBH»2bJ=J:y-»LTFM*a* 
^•So »&*lfcFM-ft*He^tt**a»2 elZ^ji 

«*Jltft5l«*B LT3fe7 r -f /<«» 3 ft ^ L.T 
3t«#ftSj&f »<I«B 4 (CfeM $ 

3taffH4 a ic^yxttKB$*irFM~tSKBff4« 
ft*, » tifc f M-mmsmmt f m«s?« 4 b ic ^ 
y FM*s3*^«*^a^$*vfc*^v^;u«#ftff 

[0033] jy.±©<fc 5 [-*»WO)5l*(7)»B 2 ick^t 
^;KI^©^^*/U»A<'>^ < , -«FMS8ij*^fcF 

HSZdfFMiffDWIftfflL, b^HTBBla 

t* y *^-v*/u«*«> 1 y 0 u^/i/ftgi»wic 
FMB^ro^nft-^icrftctic^y, ai 
2 ^^«^s 4 v0> f M«#ga»±® y •> 

[0034] H7I4» *#§^©*te®^ft|2lCj3lf^« 

Btt 2 rc* Lfc=t,<7) t W-»#l=ol*TflH-<DflF*ft 

i*, MBa>BB2-ca>VBBBtll*2 d h*/U? 
-f^f (bpf) 2di i:m^ttaH2d2 jJvfeBBf 
5„ C4x(=«fcy. £Bm2l=A:&£:h.feftBft*Bfl: 
**tfc**-v*;UB*I*» b^l/WB»2«l=J:yB« 



MBH2001 -197004 



•San 2 dfrb<t>m9mmz*i\r Fum %®®mm 

[0 0 3 5] ■ 8 It, FMffiffX^ Ul>£**E]Xfc 

i+*nwiMf*a«zd-eii, H8i=**FM«#«>Hi 
iBPF2di xj&ytau *©m*4a*«a}«2d 

♦i*. B&sfcfcFM-JBBBWil*, FM«M4bI: 
[0 0 3 6] ^±<Dcfcdf=*ll»fi!)^li«)»McJ:^ 

«♦ £BBtt2fcA;&£*i«flBft*aft;£*.fe*?* 
*;Ht»«)^-v*;m*«^<t< , -»FMBH**ifcF 

H»(DfiIf*^Ji,ii6<»Lfeittt, B P F 2 d 

• 2dT?FMtt^BSMS*Baj*4c:fca<-c#4. z 
jh.iz.fe y. u*/ubj£S2 a re* y £*v*;ua*ro 1 
ssfefc y 0 u**« mmzm^m z £tfx*4. 

f M<g#<D$ia«£ -SKI- * c tic«fc y s si 
«»a^*««ax<n f Mm*&&&±<D y * ?;H4# 

X£l> 0 

[003 7] B9ii, *ftaaXfta»£ 3 |=ftlf«fll 30 

zlz*Lfc : fefl?<!:H-«»!-o^ ( ^xl*P-a)??#^fflt^ 
*fc©fcU *«>BaH&WJlJtt****. 

[0 0 3 8] *XK«>Ba3fi, ls*A>WBWZa6<* 

#2dib?BPF2di £Bft*tti«2d2 

% s *fcfcfc» 0 2 fcfelt* l/«;HJ«» 2 a flfctffc 

#2 dfr&aMftflWttftliT FM«#<D#**it-3e 

r=««j:5i=ea'ni=mLTFMKn*2b'NOAA 

c»U*A'«>B«*Jh.fc«a»Sa 
feint*-***;!**** fm«2 bJz«fcy-ft 
LXFlvfteil**l* s 2 dX!±, !SS«>i£ 

Blcte^X ftlClftW Lfc * 9 1= F Mfi4f©-«5£ B P F 

2d! xsy^u *®fi**mAiAttiS2d2 -emm 

U *©U**tfFM«#«)tt#y*ai*fcBB-3lt& 
*l*Ct^6FM«#»J*W*ttWt4Ci:At-e**. SO 



[0 0 3 9] Sl±OJ:ai=*ftMa>XMi«>»a3lcj:4i 

*>i**»***MR*«'>a:<* -ftFMlEildtifcF 

*B«>fiB*+*ji**«Bfl:Lfc»*-Ctu b p f 2 d 
f iH*ftffill2d2 *&B*l::flME£;Hft*J«BttII] 
»2d*FM«*»B**«BHi**Zi:j&«T***. z 

mi-flS/sEift-S t^/M^ff 2 a KJ; y $?**JL>BY 

IfctfoT^ FMfi*«>**MtS-3£l=t* = fcC 
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